Vertical diffusion coefficient estimated by a turbulence model is usually extremely small in case the ground surface structures are aDproximated by roughness, in the numerical simulation of air pollutant diffusion at night. It is not in agreement with the real phenomena. This problem is considered because a turbulence model using the ground surface structure averaged through a mesh can not express the vertical mixture of the air due to the unevenness of ground surface temperature, whose scale is smaller than the mesh size. This study aims at proposing a method of computing vertical diffusion coefficient considering this effect. In this paper, this vertical mixing phenomena was reproduced by a water tank experiment, and the mass transport observed by a visualization technique was compared with the calculation result by CFD.

